The neglect of the variation of the Hj-field due to an NMRsignal causes errors in the determination of the dynamic nuclear polarisation (DNP), which, in the case of stimulated emission, can become so large that the results are meaningless.
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In the BLOCH theory the usual expression for the absorption signal v is given by 1 :
v= -HiM\yi\T2l{l + T2 2 Aw 2 + yf Hx 2 Tt Tt) (1) which we shall write in abbreviated form v= -H^l^M. In the approximation of Eq.
(1) the rf-field H1 is treated as a constant. However, the very effect of NMRabsorption is to reduce H1 (or to increase it in the case of stimulated emission) ; therefore Ht is not constant but is related to the applied rf-field without resonance absorption by:
where the constant R depends on the properties of the detection circuit. The system is analogous to an electronic feedback circuit and behaves accordingly. Insertion of (2) into (1) renders:
Since R and £ are essentially positive quantities, a ne-gative polarisation of the nuclear spins 7(M<C0) causes a higher enhancement V of the NMR-signal than the one to be expected from the real polarisation P, | V | > | P |. This effect, which has been overlooked hitherto, can become very large if the product R C M approaches -1 and the results obtained by setting V = P and deducing the polarization P from measuring V can be wrong by several orders of magnitude. Furthermore, since £ decreases with increasing A co 2 , the inverted signal is narrowed as compared with the unenhanced signal.
If the rf-field H^ is sufficiently low to avoid saturation, a different equation can be calculated 2 which connects the amplification factor V with the polarisation factor | of DNP: Here / is the leakage factor, W the microwave power in watts, and a = x/ys 2 Tj r2 where x is the proportionality factor connecting W and the microwave field
H2 (IF = xH2 2 ).
This effect is experimentally demonstrated in Fig. 1 a. The experimental points cannot be measured but to a threshold value of the microwave power above which the well-known maser-oscillations set in. However, the highest measured value of | V \ can be higher and has, in fact, been found to exceed in certain cases the theoretical value of 328 for dipolarly coupled protons.
In Fig. 1 a the extrapolated straight line intercepts the abscissa at a microwave power of about 10~3W; this would correspond to an infinite polarisation P and shows clearly that the method used hitherto breaks down. However, in Fig. 1 b the straight line intercepts the ordinate at an apparently meaningful value; nevertheless, any value of (7?) deduced in this manner would also be incorrect.
The measured amplification factors are real physical quantities in contrast to the values V obtained from the interception of the extrapolated straight line with the ordinate, which have no physical meaning whatsoever. Nevertheless, they can be used for obtaining the true polarisation P. Since the correction terms in Eq. (4) are proportional to P can be obtained by plotting the V as a function of the concentration of the spin 7 and extrapolating to zero concentration. The result is shown in Fig. 2 
